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Design an actuated internal payload system to 
provide a new method of locomotion for the NASA 
SuperBall Tensegrity robot
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Payload Mass         3 kg
Battery Mass       0.4 kg
Scientific Mass    2.6 kg

• 1 Teensy 3.1 microcontroller
• 6 Baby Orangutan microcontrollers
• 12 DC Motors
• 12 Geared potentiometers

• 10-Turn potentiometer

• 4:1 Gear ratio
• Absolute positioning

System & Software Architecture

Tipping Model Validation
A Matlab program generated string lengths for tipping 
points. String lengths were  then altered during test-
ing to make up for errors in application, and springs 
were implemented for compliance and safety.

Laser cut wooden box

Baby Orangutan

Potentiometers

3D printed gears
Aluminum spools

Aluminum motor mounts

Payload Routing
An Isocohedron Tensegrity structure was used to test the payload system. This type of Tenseg-
rity has two face variations: an isosceles triangle face and an equilateral triangle face.

Teensy

The equilateral face requires two sets of 
string lengths: one to bring the payload up 
out of the way of the struts and one to swing 
it over to the tipping point.

The isosceles face can be tipped using a 
single set of string lengths. It moves from 
home to the point, and the payload recieves 
one command.

Tensegrity Internal Actuation

Teensy 3.1

Baby Orangutan

Geared potentiometer Control flow diagram

input

Teensy 3.1

Motor Controller
• Potentiometer Read
• Calculate length
• Compare current to 

desired
• Motor commands

Baby Orangutan

Main
• Parse input commands
• Determine desired string 

lengths
• Send to communication 

function 

Terminal Input

Communication
Send lengths and status 
to babies

• 12 string lengths
• Motor status
• Number of bytes

I2Cstring lengths & statusCommand Result

t10 Length 10

t20 Length 20

t30 Length 30

t40 Length 40

t50 Length 50

p0 Home

p1 Point 1

p2 Point 2

p2i Intermediate Point

stop Stop all motors

kill Stop all motors


